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(54) Electronic component mounting apparatus 

(57) This invention relates to an electronic compo- 
nent mounting apparatus. In the apparatus, a rotary 
body for changing the direction of a component mount- 
ing section is fixed to a hollow rotary shaft with a flange. 
The hollow rotary shaft is provided in a hollow motor and 
rotated integrally with the rotary body by driving of the 
hollow motor. A wire extending from an electric compo- 
nent, which is provided in the rotary body for changing 
the direction of the component mounting section, is ar- 
ranged in the hollow rotary shaft of the hollow motor. An 
end of the wire is fixed to the rotary body, and the wire 
is arranged with looseness or into a spiral in the hollow 
rotary shaft. Further a lateral surface of inside the hollow 
rotary shaft and a surface of a coupling shaft are coated 
with protective materials. 



FIG. 1 
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Description 

Background of the Invention 

Field ol the Invention 

[0001] The present invention relates lo an electronic 
component mounting apparatus for mounting an elec- 
tronic component on a substrate and, more particularly, 
to a rotary driver that forms a part of the electronic com* 
ponont mounting apparatus and a method for process- 
ing of wiring. 

Description of the Related Art 

[0002] A structure of a conventional electronic com- 
ponent mounting apparatus 1 00 will now be described 
with reference to Fig. 4. 

[0003] A rotary body 1 sequentially mounts various 
electronic components in predetermined positions on a 
substrate in variable mounting directions. The rotary 
body 1 is connected to a driver 3 through a first joint 2 
for driving and is structured such that the drivers rotates 
the rotary body 1 by a predetermined amount in a recip- 
rocating manner. The driver 3 is fixed to at ixed structure 
(frame or the like), which is not shown. 
[0004] A component mounting section 18 is provided 
on the bottom of the rotary body 1 , and the component 
mounting section 1 8 is connected to a driver 1 9 through 
a coupling shaft 1 7, which is possible to slide in the ver- 
tical and rotating directions. The component mounting 
section 1 8 is structured such that the component mount- 
ing section 18 moves up and down by a predetermined 
amount Independently of the rotary body 1 when an 
electronic component is mounted in a predetermined 
position on a substrate. 

[0005] The first joint 2 for driving includes a driving 
disc 4 provided on a rotary shaft of the driver 3. a driven 
disc 5 provided on the coupling shaft 17, and a driving 
belt 6 wound around and stretched between the driving 
disc 4 and the driven disc 5. 

[0006] A wire 8 is a wire for an electric component 
such as a sensor incorporated in the rotary body 1 . The 
wire 8 is guided such that it extends along the exterior 
of a guide plate 9 formed like a disc and is fixed to an 
upper end of the rotary body 1 with a fixing component 
10 at one end of the wire 8. The position in which the 
wire 8 is fixed is referred to as "fixing point A". The wire 
8 is attached to a movable block 13 in an intermediate 
position of the same, and the mounting position is re- 
ferred to as "intermediate support point B". 
[0007] The movable block 13 is attached to a slide 
block 1 6. The slide block 1 6 is supported and guided by 
a rectiiinearly movable guide section 14 and is struc- 
tured to move on a linear path 1 5 toward and away from 
the rotary body 1 . In other words, the sikle block 16 is 
structured to make a reciprocating motion. An upper end 
of the movable block 13 is connected to the driver 3 



through a second joint 20 for driving disposed along the 
rectiiinearly movable guide section 14. 
[0008] The second joint 20 for driving Includes a driv- 
ing disc 21 provided on a rotary shaft of the driver 3, a 
5 driven disc 22 provided on a rotary shaft of the main 
body of the apparatus, and a driving bell 23 wound 
around and stretched between the driving disc 21 and 
the driven disc 22. 

[0009] The movable block 13 is connected with the 

10 driving belt 23. Therefore the rotary body 1 is rotated 
through the first joint 2 for driving, and the movable block 
13 is moved on the linear path 15 in synchronism with 
the rotation of the rotary body 1 through the driving belt 
23 that forms a part of the second joint 20 for driving, 

15 when the driver 3 Is operated. 

[001 0] The other end of the wire 8 is fixed to a fixing 
block 27 on the main body of the apparatus, and the 
fixing position is referred to as "fixing point C". 
[0011] the wire 8 is fomied into a straight line be- 

20 tween the fixing point A to the intermediate support point 
B, which is referred to as "straight section 30". Further, 
the wire 8 Is formed into a spiral, which can expand and 
contract, between the intennediate support point B and 
the other fixing point C, which is referred to as "coil sec- 

25 tion 31". Therefore, when the movable block 13 moves 
on the linear path 15, the amount of a change in the dis- 
tance from the intermediate support point B to the other 
fixing point C as a result of the movement of the inter- 
mediate support point B can be absorbed by the coil sec- 

30 tion 31 . Moreover, the wire 8 has another straight sec- 
tion located beyond the fixing point C. 
[0012] Nevertheless, the conventional electronic 
component mounting apparatus has the following prob- 
lems. The speed of the driver 3 may be Increased to 

35 reduce the cycle time of the electronic component 
mounting apparatus or, in other words, to increase the 
speed of rotation in order to reduce the time required for 
the rotary body 1 to make a rotary motion to change the 
mounting direction. In this case, however, the life of the 

40 belt is signif icantly reduced because there is an increase 
in the tensile force acting on the driving belt 6 wound 
and stretched as described above, 
[0013] Further, the driving belt 6 is wound around 
stretched between the driving disc 4 and driven disc 5, 

45 a slip or tooth miss-engagement can occur because of 
increasing in forces acting on contact areas between the 
driving disc 4 and driving belt 6, and between the driven 
disc 5 and driving belt 6. 

[0014] Furthermore, residual vibrations increase 
50 when the rotary body 1 stops because of an increase in 
the acceleration or deceleration speed of the rotation. 
The residual vibrations have resulted in various prob- 
lems including a reduction in the positional accuracy of 
component mounting. 
55 [0015] Refemng to the wire 8 of the electric product 
included in the rotary body 1 , it has a structure in which 
the amount of a change in the distance from the inter- 
mediate support point B to the fixing point C, which is 
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attributable to the movement of the intermediate support 
point B during the rotation of the rotary body 1 , is ab- 
sorbed by the coil section 31 (the curled section). How- 
ever, when the rotating speed of the rotary body 1 is In- 
creased, a load applied to the wire 8 increases in the 
vicinity of Ihe wire fixing porlions al the inlermediale sup- 
port point B and the fixing point C. The reason the load 
increases is that a speed of expansion and contraction 
of the coil section 31 also increases, which is caused by 
a high-speed moving of the intermediate support point 
B according to the increasing of the rotating speed. 
[001 6] Since the vibration and the speed of expansion 
and contraction of the coil section 31 increase, circles 
of the coll contact each other with a greater force when 
the coil section 31 expands and contracts, which has 
resulted in a problem in that the life of the wire 8 Is re- 
duced. 

[0017] Further, the joint2 for driving must be provided 
in addition to the driver 3 in order to rotate the rotary 
body 1 . and a wire-processing unit must be provided in 
order to process the wire 8. This has resulted In increas- 
es in the size of the facility and the number of compo- 
nents, and such increases have led to a cost increase. 

Summary of the Invention 

[0018] To solve the above problems, the present In- 
vention provides an electronic component mounting ap- 
paratus In which the rotating time of the rotary body dur- 
ing mounting of an electronic component can be re- 
duced and the life of a wire can be improved and which 
can be provided with a simple structure, at a low cost 
and in a small size. 

[001 9] The above-described object of the Invention Is 

achieved in structures as described below, 
[0020] A first aspect of the invention provides an elec- 
tronic component mounting apparatus including a rotary 
body, a component mounting section which positions an 
electronic component on a substrate In a predetermined 
direction through rotation of the rotary body and which 
is driven in the axial direction of the rotary body to mount 
the electronic component, and a driver and a coupling 
shaft for driving said component mounting section in the 
axial direction of said rotary body. The electronic com- 
ponent mounting apparatus further includes a hollow 
motor having a hollow rotary shaft formed with a hollow 
interior as a rotor disposed in the axial direction of the 
rotary body, wherein the hollow rotary shaft and the ro- 
tary body are coupled with each other, the hollow rotary 
shaft^and the rotary body are rotated integrally with each 
other by driving the hollow motor, and the direction In 
which the electronic component is mounted by the com- 
ponent mounting section is changed by the above proc- 
ess. 

[0021] A second aspect of the invention provides an 
electronic component mounting apparatus Including a 
rotary body, a component mounting section which posi- 
tions an electronic component on a substrate in a pre- 



detemiined direction through rotation of the rotary body 
and which is driven in the axial direction of the rotary 
body to mount the electronic component, a driver and a 
coupling shaft for driving the component mounting sec- 

5 tlon in the axial direction of the rotary body, and an elec- 
tronic component provided in the rotary body. The elec- 
tronic component mounting apparatus further includes 
a hollow motor having a hollow rotary shaft formed with 
a hollow interior as a rotor disposed in the axial direction 

10 of the rotary body, wherein the hollow rotary shaft and 
the rotary body arc coupled with each other, the hollow 
rotary shaft and the rotary body are rotated integrally 
with each other by driving the hollow motor, and a wire 
extending from the electronic component is extended in 

15 a direction of the axis of the hollow rotary shaft and 
pulled out from the hollow rotary shaft with an end of the 
wire substantially fixed to the rotary body. 
[0022] A third aspect of the invention provides the 
electronic component mounting apparatus according to 

20 the second aspect of the invention, wherein the wire is 
loosely an^anged In the hollow rotary shaft. 
[0023] A forth aspect of the invention provides the 
electronic component mounting apparatus according to 
the second aspect of the invention, wherein the wire is 

25 fomied into a spiral and arranged in the hollow rotary 
shaft. 

[0024] A fifth aspect of the invention provides the elec- 
tronic component mounting apparatus according to the 
second aspect of the invention, wherein protective ma- 

30 terials are provided on an inner surface of the hollow 
rotary shaft and a surface of the coupling shaft. 
[0025] In the electronic component mounting appara- 
tus according to the first aspect of the invention, the ro- 
tary body is rotated Integrally with the hollowmotorwhen 

35 the hollow motor is driven because the rotary body is 
fixed to the hollow rotary shaft as a rotor that forms a 
part of the hollow motor. Therefore, the electronic com- 
ponent mounting apparatus does not need any power 
transmission means having a complicated structure and 

40 a great number of parts, which makes it possible to re- 
duce the rotating time, to simplify the structure, and to 
reduce the number of parts at the same time. 
[0026] In the electronic component mounting appara- 
tus according to the second aspect of the invention, the 

^5 wire is retained stably and a wire processing unit as 
seen In the conventional art is eliminated because the 
wire extending from a sensor or the like provided in the 
rotary body is arranged In the hollow rotary shaft that is 
the rotor of the hollow motor. 

50 [0027] In the electronic component mounting appara- 
tus according to the third orforth aspect of the invention, 
it is possible to eliminate problems such as a tensile 
force which otherwise acts on the connecting portion of 
the end of the wire because the amount of a movement 

55 of an end of the wire as a result of the rotation of the 
rotary body is absorbed by the looseness or the spiral 
coil section as described above. 
[0028] In the electronic component mounting appara- 
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tus according to the above fifth aspect of the invention, 
it is possible to prevent damage to the jacket of the wire 
as a result of the rotation of the rotary body because an 
Inner surface of the hollow rotary shaft and a surface of 
the coupling shaft are coated with protective materials. 

Brief Description of the Drawings 

[0029] 

Fig, 1 is a sectional view showing a structure of a 
rotary body of an electronic component mounting 
apparatus, which is a first embodiment of the inven> 
tion. 

Fig. 2(a) is a sectional view showing a structure of 
a rotary body of an electronic component mounting 
apparatus, which is an example of a second em> 
bodiment of the invention. 
Rg. 2(b) is a sectional view showing a detailed 
structure of rotary body of an electronic component 
mounting apparatus according to another example 
of the second embodiment of the invention and, re- 
garding a structure of coupling member 35 in Fig. 2 
(b), it may be referred to another example of the first 
embodiment. 

Fig. 3 is a sectional view showing a structure of a 
rotary body of an electronic component mounting 
apparatus, which is a first embodiment of the inven- 
tion. 

Fig. 4 is a perspective view showing a structure of 
a conventional electronic component mounting ap- 
paratus. 

Detailed Description of the Preferred Embodiments 

[0030] A first embodiment of an electronic component 
mounting apparatus according to the invention will now 
be described with reference to Rg. 1 . Fig. 1 is a sectional 
view showing a structure of a rotary body, which fomis 
a part of the electronic component mounting apparatus. 
The reference numbers used in the electronic compo- 
nent mounting apparatus 1 00 as an example of the con- 
ventional art and in the above description will be appro- 
priately used in the description of the present embodi- 
ment. 

[0031 1 A rotary body 1 shown in the lower part of Fig. 
1 sequentially mounts electronic components in prede- 
termined positions on a substrate in variable mounting 
directions similarly to the example of the conventional 
art. A Jiollow motor 50 is disposed above the same with 
a flange 42 interposed, and a driver 19 is further dis- 
posed above the same. The hollow motor 50 has a state r 
50b around which a coll 50a is wound and a hollow ro- 
tary shaft 51 to sen^e as a rotor, and the hollow rotary 
body 51 and the rotary body 1 are connected through 
the flange 42. The rotary body 1 also makes a recipro- 
cating rotary motion integrally with the hollow motor 50 
when the hollow motor 50 is controlled to make a recip- 



rocating rotary motion because the hollow motor 50 is 
fixed to a frame, which is not shown. 
[0032] The rotary body 1 has an external structure like 
a square pole as shown in Fig. 4, and a hollow section 

5 1a Is fornied Inside the rotary body 1 as shown In Fig. 
1 . In the hollow seclion 1 a, a component mounting sec- 
tion 1 8 is disposed. Since the hollow section 1 a has a 
square cross section, the component mounting section 
18 rotates integrally with the rotary body 1 when the lat- 

10 ter rotates. However, the component mounting section 
18 is not fixed to the rotary body 1 and is coupled with 
a coupling shaft 1 7 of the driver 1 9. Therefore, the com- 
ponent mounting section 1 8 is driven by the hollow mo- 
tor 50 to make a reciprocating rotary motion integrally 

15 with the rotary body 1 and is driven by the driver 1 9 to 
move up and down independently of the rotary body 1 . 
[0033] The coupling shaft 17 extends through the 
flanges 41 and 42 provided on the upper and lower ends 
of the hollow rotary shaft 51, and the lower end of the 

20 coupling shaft 1 7 extends through a through hole 1 b pro- 
vided in the rotary body 1 and is fixed to a plate-ltke fit- 
ting member 40 coupled with the component mounting 
section 18. An outer circumferential edge of the fitting 
member 40 is fitted to a fitting groove 18a fornied on an 

25 inner upper part of the component mounting section 1 8. 
Therefore, the component mounting section 18 as a 
whole is moved up and down independently of the rotary 
body 1 as the coupling shaft 17 moves up and down. 
Bushes 32 and 33 to serve as bearings are provided in 

30 the through holes provided in the flanges 41 and 42 to 
allow the coupling shaft 17 to move up and down 
smoothly. 

[0034] The upper end of the coupling shaft 1 7 is cou- 
pled with the driver 19 through a coupling member 35. 

35 The coupling member 35 is provided to allow the cou- 
pling shaft 17 to move up and down and to allow the 
coupling shaft 17 to rotate smoothly. Specifically, the 
coupling member 35 includes a disc-shaped rotary plate 
37 having a guide groove 36 formed around the same 

"fo fike a sash roller and a bearing member 38 whose ends 
arebentto enterthe guide groove 36. The coupling shaft 
17 is fixed to a central part of the rotary plate 37 and a 
cylinder rod 19a of the driver 1 9 is fixed to a central part 
of the bearing member 38 with a screw or the like. 

45 [0035] Another example of the coupling member 35 
is shown in Fig. 2(b). As shown in Fig. 2(b). a single row 
deep groove ball bearing may be used as the coupling 
member 35. In Fig. 2(b), the coupling member 35 in- 
cludes a disc-shaped rotary member 37a having a guide 

50 groove 36a, bails 39. and bearing member 38a. The 
guide groove 36a is formed around the same like a sash 
roller. Ends of the bearing member 38a are bent to enter 
the guide groove 36a. Balls 39 or the like may be inter- 
posed between the guide groove 36a and the bearing 

55 member 38a in order to allow the rotary plate 37a to ro- 
tate smoothly. 

[0036] The coupling shaft 1 7 is fixed to a ceritral part 
of the rotary plate 37a and a cylinder rod 1 9a of the driver 
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19 is fixed to a central part of the bearing member 38a 
with a screw or the iike. The driver 19 is preferably an 
air cylinder or the like. 

[0037] The operation of the above-described rotary 
body 1 will now be described. s 
[0038] When an electronic component is mounted on 
a substrate, which is not shown, in the stale shown in 
Fig, 1 , the coupling shaft 1 7 is driven through the cou- 
pling member 35 by driving the driver 1 9 in the vertical 
direction, and the component mounting section 1 8 is al- 
so moved in the vertical direction through the coupling 
member 40. Let us assume that the component mount- 
ing section 18 is now mounting a component on a sub- 
strate. The component mounting section 18 is lowered 
by a predetermined distance by driving the driver 19 to 
mount the electronic component in a predetermined po- 
sition on the substrate. When the mounting is complet- 
ed, the driver 1 9 is driven in the opposite direction to pull 
up the component mountfng section 18 and to cause it 
to wait for the next component mounting. 
[0O39] When the mounting direction of an electronic 
component Is to be changed, the hollow motor 50 is driv- 
en to rotate the hollow rotary shaft 51 by a predeter- 
mined amount. Since this rotary motion is transmitted to 
the rotary body 1 through the flange 42, the component 
mounting section 18 rotates integrally with the rotary 
body 1 to change the direction of the electronic compo- 
nent to be mounted. When the driver 19 is driven after 
this operation, the coupling shaft 17 moves downward 
in the same manner as described above to lower the 
component mounting section 1 8 to a predetermined po- 
sition on the substrate which is not shown, thereby 
mounting the electronic component in a direction that Is 
different from the initial direction. 
[0040] In the above-described structure, since the 
hollow motor 50 is provided to allow the rotary body 1 
to rotate, there Is no need for a coupling for driving or 
the like as described in the example of the conventional 
art. Therefore, it is possible to simplify the structure of 
the component mounting apparatus as a whole and to 
reduce the rotating time of the rotary body 1 . 
[0O41] In addition, the coupling shaft 18 for moving 
the component mounting section 18 up and down 
moves up and down independently of the rotation of the 
hollow motor 50 and the position change of the compo- 
nent mounting section 18 as a result of the action of the 
coupling members 35 and 40. Therefore, the compo- 
nent mounting section 18 can move up and down relia- 
bly even when the mounting direction of an electronic 
component is changed. As a result, It is possible to re- 
duce the occurrence of defects of electronic compo- 
nents during mounting and to improve the quality of an 
electronic apparatus incorporating such a substrate 
consequently. 

[0042] A second embodiment of the invention will now 
be described with reference to Fig. 2(a). 
[0043] Fig . 2(a) is a sectional view showing a structure 
of a rotary body, which fomis a part of an electronic com- 



ponent mounting apparatus. A major difference be- 
tween the present embodiment and the above-de- 
scribed first embodiment is the fact that an electric com- 
ponent 7 such as a sensor is provided in a rotary body 
1 , and the difference relates to a wiring process on a 
wire 8 connected to the electric component 7, Therefore, 
members having the same functions as those in the first 
embodiment are indicated by like reference numbers to 
avoid repeated description. 

[0044] In the present embodiment, an electric compo- 
nent 7 such as a sensor is disposed above a rotary body 
1 , and a wiring hole 44 is formed such that it extends 
from the position where the electronic component 8 is 
disposed through a flange 42 into a hoHow rotary shaft 
51 . A flange 43 is provided above the hollow motor 50, 
and the flange 43 is pierced by a coupling shaft 17 and 
is formed with a wiring hole 45 to allow a wire 8 to extend 
through the wiring hole 45. Though, Fig. 2(a) shows the 
wiring holes 44 and 45 as having diameters greater than 
the diameter of the wire 8, it is only for convenience in 
illustration. Practk^ally. the wiring holes 44 and 45 are 
f omied such that substantially no gap is formed between 
the wiring holes 44 and 45 and the wire 8 because they 
also have the function of fixing the wire 8. 
[0045] An inner surface of the hollow rotary shaft 51 
and an outer surface of the coupling shaft 1 7 are coated 
with protective materials 52. For example, Teflon (trade- 
mark) may be coated as the protective materials 52. In 
this case, the inner surface of the rotary shaft 51 and 
the outer surface of the coupling shaft 1 7 may be coated 
with Teflon, which is about 0.5 mm in thickness. 
[0046] Besides the above material, it is posstole to 
coat with bearings as the protective materials 52, as 
shown In Fig, 2(b). 

[0047] Referring to the routing of the wire 8 in the 
above-described structure, the wire 8 connected to the 
electronic component 7 is pulled out from the through 
hole 44 into the hollow rotary shaft 51 . Since the rotary 
shaft 51 has a drum-like structure, the wire Is loosely 
stretched in the inner space of the same and is then 
pulled out from the wiring hole 45 to be wired to the elec- 
tronic component mounting apparatus. 
[0048] Referring now to the operation during the 
mounting of an electronic component, the electronic 
component mounting section 18 is driven for rotary and 
vertical motions In the same manner as described above 
to mount an electronic component, which is not shown 
on a substrate. When the hollow motor 50 is driven to 
change the mounting direction of the component, al- 
though the flange 42 and rotary body 1 are simultane- 
ously rotated by a predetemiined amount, no tensile 
force acts on the connecting portion between the wire 8 
and the electronic component 7 such as a sensor as a 
load because the lower part of the wire 8 is fixed by the 
wiring hole 44. 

[0049] Further, since the wire 8 is loose in the hollow 
rotary shaft 51 , the amount of a change in the length of 
the wire 8 as a result of the rotation of the rotary body 1 



IS 



20 



25 



30 



35 



40 



45 



50 



5 



BNSDOCIO: <EP 1233667A2.I > 



9 



EP 1 233 667 A2 



10 



is absorbed by the looseness. Moreover, since the up- 
per part of the wire 8 is fixed by the wiring hole 45, the 
wire 8 is not pulled outside the wiring hole 45, which 
eliminates any influence on the position where it is con- 
nected to the apparatus. 

[0050] When the driver 1 9 is driven to move the com- 
ponent mounting section up and down in the same man- 
ner as described above, the position of the electronic 
component 7 is kept unchanged, and the wire 8 is kept 
loose. 

[0051] Because the wire 8 changes between loose 
and tcnsronod states as described above as the rotary 
body 1 rotates and reciprocates, the wire 8 contacts an 
inner lateral surface of the hollow rotary shaft 51 and 
contacts a surface of the coupling shaft 17. When the 
coupling shaft 1 7 is moved up and down with the rotary 
body 1 fixed, a surface of the coupling shaft 1 7 and the 
wire 8 can contact and scratch each other. However, 
since coating with the protective materials 52 are pro- 
vided in the present embodiment as described above, 
the load applied to the jacket of the wire 8 is reduced, 
whfch makes it possible to prevent the jacket of the wire 
8 from coming off. 

[0052] A third embodiment of the invention will now 
be described with reference to Fig. 3. 
[0053] Fig. 3 is a sectional view showing a structure 
of a rotary body, which fomis a part of an electronic com- 
ponent mounting apparatus. A major difference be- 
tween the present embodiment and the above-de- 
scribed first embodiment is the fact that an electric com- 
ponent 7 such as a sensor is provided in a rotary body 
1 , and the difference relates to a wiring process on a 
wire 8 connected to the electric component 7. Therefore, 
members having the same functions as those in the 
above embodiments are indicated by like reference 
numbers to avoid repeated description. 
[0054] In the present embodiment, an electric compo- 
nent 7 such as a sensor is disposed in the rotary body 
1 , and a flange 43 is provided also in the present em- 
bodiment. A wire 8 is wound around a coupling shaft 1 7 
with some looseness, and the wound portion plays the 
role of the coil section 31 described in the example of 
the conventional art. The wire 8 is fixed in the same man- 
ner as described above by wiring holes 44 and 45. 
[0055] When a hollow motor 50 is driven in the same 
manner as described above to rotate the rotary body 1 
by a predetermined amount to change the mounting dir 
rection of a component, the. a flange 42, the wiring 
through hole 44, and the electric component 7 rotate In- 
tegrally with the rotary body 1 . Although the lower part 
of the wire 8 rotated by a predetemnined amount in the 
same manner as described above as a result of the ro- 
tation of the wiring through hole 44, the amount of the 
rotation of the wire 8 is absorbed by the coil section be- 
cause the coil section of the wire 8 expands or contracts 
in the radial direction. 

[0056] Coating with protective materials 52 similar to 
that in the second embodiment may be provided or may 



be omitted. 

[0057] As described above, an electronic component 
mounting apparatus according to this invention does not 
need any power transmission means having a compli- 

5 cated structure and a great number of parts because the 
electronic component mounting apparatus has a struc- 
ture in which a rotary body for changing the direction of 
a component mounting section is fixed to a hollow rotary 
shaft as a rotor that forms a part of a hollow motor to 

10 rotate the rotary body integrally with the hollow motor by 
driving the hollow motor. Therefore, it is possible to re- 
duce the rotating time, to simplify the structure, and to 
reduce the number of parts at the same time. 
[0058] Moreover, In an electronic component mount- 

15 ing apparatus according to this invention, a wire is re- 
tained with stability and any wire processing units as 
seen in the conventional art are eliminated because the 
electronic component mounting apparatus has a struc- 
ture in which a wire extending from an electronic com- 

20 ponent such as a sensor provided on a rotary body for 
changing the direction of a component mounting section 
is extended In a hollow rotary shaft as a rotor of a hollow 
motor. 

[0059] The amount of the movement can be absorbed 
25 by the coil section in a loose or spiral state, even when 
an end of the wire moves as a result of the rotation of 
the rotary body because the wire is provided in the hol- 
low rotary shaft in a loose state or in a spiral fonn. This 
eliminates problems such as tensile force acting on a 
30 connecting portion of at the end of the wire as a load to 
improve the reliability of an electronic component 
mounting apparatus. 

[0060] Additionally, damages to the jacket of the wire 
as a result of the rotation of the rotary body can be pre- 
35 vented by coating a lateral surface of the hollow rotary 
shaft and a surface of the coupling shaft with a protective 
material, which makes ft possible to improve the relia- 
bility of an electronic component mounting apparatus. 



1 . An electronic component mounting apparatus com- 
prising; 

45 

a rotary body; 

a component mounting section rotatably pro- 
vided with said rotary body, positioning an elec- 
tronk; component on a substrate in a predeter- 
50 mined direction, driven in an axial direction of 

said rotary body, and mounting the electronic 
component; 

a driver for driving said component mounting 
section in the axial direction of said rotary body; 
55 a coupling shaft for coupling said driver with 

said component mounting section; and 
a hollow motor disposed in the axial direction 
of said rotary body and including a hollow rotary 
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shaft formed with a hollow interior as a rotor; 



whose end are bent to enter said guide groove. 



wherein said hollow rotary shaft is coupled 
with said rotary body, is driven and rotated integrally 
with said rotary body by said hollow motor, and 
changes the direction in which said electronic com- 
ponent is mounted by said component mounting 
section. 

2. The electronic component mounting apparatus ac- 
cording to Claim 1, further comprising: 

an electric component provided in said rotary 
body; and 

a wire extending from said electric component; 

wherein an end of said wire extending froni 
said electric component is substantially fixed to said 
rotary body with an end of said wire, and 

wherein said wire Is arranged in said hollow 
rotary shaft and in an axial direction of said hollow 
rotary shaft, and pulled out from said hollow rotary 
shaft. 

3. The electronic component mounting apparatus ac- 
cording to Claim 2, 

wherein said wire is loosely an^nged in said 
hollow rotary shaft. 

4. The electronic component mounting apparatus ac- 
. cording to Claim 2, 

wherein said wire is fomied into a spiral and 
^ arranged in said hollow rotary shaft. 

5. The electronic component mounting apparatus ac- 
cording to Claim 2, 

wherein an inner surface of said hollow rotary 
shaft and a surface of said coupling shaft are coated 
with protective materials. 

6. The electronic component mounting apparatus ac- 
cording to Claim 3, 

wherein an inner surface of said hollow rotary 
shaft and a surface of said coupling shaft are coated 
with protective materials. 

7. The electronic component mounting apparatus ac- 
cording to Claim 4, 

wherein an inner surface of said hollow rotary 
sjiaft and a surface of said coupling shaft are coated 
with protective materials. 



9. The electronic component mounting apparatus ac- 
cording to Claim 1 , 

wherein an lower end of said coupling shaft is 
coupled with said component mounting section 
through a filling member formed into a plale, 

wherein said fitting member is fitted to a fitting 
groove fomned on an Inner upper part of said com- 
ponent mounting section and is fixed to said cou- 
pling shaft, 

wherein said component mounting section is 
provided in a hollow section of said rotary body and 
is movable in the axial direction of said rotary body. 

10. The electronic component mounting apparatus ac- 
cording to Claim 2. 

wherein an upper end of said coupling shaft 
is coupled with said driver through a coupling mem- 
ber including a rotary plate, a guide groove formed 
around said rotary plate, and a bearing member 
whose end are bent to enter said guide groove. 

11. The electronic component mounting apparatus ac-. 
cording to Claim 2, 

wherein an lower end of said coupling shaft is 
coupled with said component mounting section 
through a fitting member formed into a plate, 

wherein said fitting member is fitted to a fitting 
groove fonned on an inner upper part of said com- 
ponent mounting section and is fixed to said cou- 
pling shaft, 

wherein said component mounting section is 
provided in a hollow section of said rotary body and 
is movable in the axial direction of said rotary body. 



12. The electronic component mounting apparatus ac- 
cording to Claim 5, 

wherein said protective material is made of 
40 Teflon. 

13. The electronic component mounting apparatus ac- 
cording to Claim 5, 

wherein said protective material comprises a 
45 plurality of bearings. 

14. The electronic component mounting apparatus ac- 
cording to Claim B, 

wherein said coupling member comprises 
50 balls inserted into a space between said guide 
groove and said bearing member. 
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8. The electronic component mounting apparatus ac- 15. The electronic component mounting apparatus ac- 



cording to Claim 1 , 

wherein an upper end of said coupling shaft 
is coupled with said driver through a coupling mem- 
ber including a rotary plate, a guide groove formed 
around said rotary plate, and a bearing member 



cording to Claim 10, 

wherein said coupling member comprises 
balls inserted into a space between said guide 
groove and said bearing member. 
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